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A mechanism for use with a strapping machine 
comprising a strapping head, means for advancing a 
strap fed into the strapping head, means for sensing 
whether a leading end of the strap being advanced 
has reached a predetermined location within a pre- 
determined time, and means for retracting the strap. 
The mechanism comprises means for severing the 
strap being fed into the strapping head into a leading 
portion including the leading end and a trailing por- 
tion if the sensing means has not sensed that the 
leading end has reached the predetermined location 
within the predetermined time and means adapted to 
coact with the retracting means for ejecting the lead- 
ing portion after the strap has been severed. 
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Technical Field of the Invention 

This invention pertains to a mechanism for 
severing a strap being fed into a strapping head of 
a strapping machine if a sensor fails to sense that 
a leading end of the strap has been advanced to a 
predetermined location within a predetermined 
time, as when the strap has become jammed, and 
for ejecting a leading portion of the severed strap. 
The mechanism permits a trailing portion of the 
severed strap to be then fed into the strapping 
head. 

Background of the Invention 

Generally, a strapping machine of a type in 
widespread use is used for applying a plastic strap 
in a tensioned loop around a load. Typically, the 
strapping machine comprises a strap chute for 
guiding the strap around the load and a strapping 
head, into which a leading end of the strap is fed. 
Commonly, the strapping machine is utilized with a 
strap dispenser, which is arranged to dispense 
indeterminate lengths of the strap from a coil of 
strapping. It is known to utilize two strap dispens- 
ers, which can be alternately operated, with such a 
strapping machine. . 

Generally, the strapping head includes means 
for advancing the strap along the strap chute, ar- 
ound the load, until the leading end returns to the 
strapping head, and means for retracting the strap 
so as to pull the strap from the strap chute and to 
produce a tension in the strap around the load. 
Generally, moreover, the strapping head includes 
means for securing the strap in a tensioned loop 
around the load either by welding the strap to itself 
at its overlapping portions or by applying a metal 
seal to the overlapping portions via the strapping 
head and means for severing the strap in the 
tensioned loop from the remaining strap. 

Furthermore, it is typical for the strapping head 
to comprise means for sensing whether the leading 
end of the strap being advanced has reached a 
predetermined location relative to the strapping 
head, within a predetermined time during an op- 
erating cycle of the strapping machine. Generally, 
if the strap becomes jammed within the strap chute 
or exits the strap chute before reaching the sensor, 
the leading end of the strap is not sensed as 
having reached the predetermined location within 
the predetermined time. 

It is known to arrange the strapping head so 
that, if the leading end of the strap is not sensed as 
having reached the predetermined location within 
the predetermined time, the strap is retracted by 
the retracting means of the strapping head. It is 
known for a user manually to sever any deformed 
portion of the retracted strap from the remaining 



strap. It is known for the leading end of the remain- 
ing strap from the same dispenser or the leading 
end of a different strap from a different dispenser 
to be manually or automatedly fed into the strap- 
5 ping head for a following cycle. 

Summary of the Invention 

This invention provides a mechanism for use 
70 with a strapping machine comprising a strapping 
head, means for advancing a strap fed into the 
strapping head, means for sensing whether a lead- 
ing end of the strap being advanced has reached a 
predetermined location within a predetermined 
is time, and means for retracting the strap. Such 
means may be known means discussed above. 
The mechanism comprises means for severing the 
strap being fed into the strapping head into a 
leading portion including the leading end and a 
20 trailing portion if the sensing means has not sensed 
that the leading end has reached the predeter- 
mined location within the predetermined time and 
means adapted to coact with the retracting means 
for ejecting the leading portion after the strap has 
25 been severed. 

Preferably, the mechanism further comprises 
means for feeding the trailing portion into the strap- 
ping machine after the leading portion has been 
ejected. The ejecting means - and the feeding 
30 means may comprise a common, drivable roller 
and separate, idle rollers. The mechanism may 
further comprise means for moving the idle roller of 
the ejecting means toward the drivable roller when 
the leading portion is to be thus ejected and for 
35 moving the idle roller of the feeding means toward 
the drivable roller when the trailing portion is to be 
thus advanced. The mechanism may further com- 
prise a motor arranged to drive the drivable roller 
when the leading portion is to be thus ejected and 
40 when the trailing portion is to be thus advanced. 

The moving means may comprise a pivotable 
yoke, to which the idle rollers are mounted rotatab- 
ly and in spaced relation, and a solenoid arranged 
to pivot the pivotable yoke. Preferably, the solenoid 
45 is arranged to pivot the pivotable yoke from a 
normal position selectively to a position wherein 
the idle roller of the ejecting means is moved 
toward the drivable roller and a position wherein 
the idle roller of the feeding means is moved 
so toward the drivable roller. Preferably, moreover, the 
pivotable yoke is biased toward the normal posi- 
tion. 

These and other objects, features, and advan- 
tages of this invention are evident from the follow- 
55 ing description of a preferred embodiment of this 
invention with reference to the accompanying draw- 
ings. 
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Brief Description of the Drawings 

Figure 1 is a perspective view of a mechanism 
according to this invention, as seen from the front, 
one side, and bottom thereof the mechanism, along 
with diagrammatic representations of a strap dis- 
penser and certain elements of a strapping ma- 
chine, particularly certain rollers of a strapping 
head and a sensor associated with the strapping 
head. A programmable controller for controlling the 
dispenser and the strapping machine is shown 
diagrammatically. A strap is shown fragmentarily. 

Figures 2, 3, 4, and 5 are cross-sectional de- 
tails showing an anvil, a die, and certain related 
elements of the mechanism at successive stages in 
its operation. 

Figure 6, on a larger scale, is a fragmentary, 
perspective detail of the anvil, the die, and certain 
related elements of the mechanism at the stage 
shown in Figure 4. 

Figure 7 is an enlarged, perspective view of the 
mechanism, as seen from the back, one side, and 
top. 

Figures 8, 9, and 10 are fragmentary details 
showing certain rollers, a pivotable yoke, and a 
solenoid of the mechanism at successive stages in 
its operation. 

Detailed Description of Preferred Embodiment 

As shown in the drawings, a mechanism 10 
according to a preferred embodiment of this inven- 
tion is utilized with a dispenser D for a strap S, with 
a strapping machine M including a strapping head 
H ( and with a programmable controller P for con- 
trolling the dispenser D and the strapping machine 
M. The mechanism 10 automates certain severing, 
ejecting, and feeding operations of the strapping 
machine. Except for certain elements shown dia- 
grammatically and discussed herein, the strapping 
machine M is not shown. 

The strap S may be an indeterminate length of 
any known type of plastic strapping, such as poly- 
ethylene terephthalate) or polypropylene strapping. 
The dispenser D may be any suitable dispenser 
known heretofore. Suitable strapping and suitable 
dispensers are available commercially from Sig- 
node Packaging Systems (a division of Illinois Tool 
Works Inc.) of Glenview, Illinois, under the SIG- 
NODE trademark. Details of the strap S and details 
of the dispenser D are outside the scope of this 
invention. 

The strapping head H comprises a pair of 
advancing rollers 12, 14, for advancing the strap S 
fed into the strapping head H around a load (not 
shown) being strapped, via a strap chute C of the 
strapping machine M. The strapping head H also 
comprises a pair of retracting rollers 16, 18, for 



retracting the strap S. The rollers are arranged in a 
known manner so that, when the rollers 12, 14, are 
driven for advancing the strap S, the rollers 16, 18, 
are separated to permit the strap S to pass freely 

5 therebetween and so that, when the rollers 16, 18, 
are driven for retracting the strap S, the rollers 12, 
14, are separated to permit the strap S to pass 
freely therebetween. The rollers 12, 14, and the 
rollers 16, 18, are similar to rollers known here- 

ro tofore in strapping machines of the type noted 
above. 

The strapping head H further comprises a sen- 
sor 20 for sensing whether a leading end E of the 
strap S being advanced has reached a predeter- 

75 mined location relative to the strapping head H, 
within a predetermined time during an operating 
cycle of the strapping machine M. Except as de- 
scribed herein, the sensor 20 is similar to sensors 
known heretofore in strapping machines of the type 

20 noted above. In one known form (not shown) such 
a sensor comprises a lever arranged to be pivoted 
by a passing strap and a proximity sensor arranged 
to detect pivoting of the lever. Details of the sensor 
20 are outside the scope of this invention. 

25 Except as described herein, the strapping ma- 

chine M is similar to strapping machines known 
heretofore, and the programmable controller P is 
similar to programmable controllers known here- 
tofore for use with such machines. Suitable strap- 

30 ping machines equipped with suitable strapping 
heads and with suitable programmable controllers 
are available commercially from Signode Pack- 
aging Systems, supra , under the SIGNODE trade- 
mark. Except as illustrated in the drawings and 

35 described herein, details of the strapping head H, 
the programmable controller P. and other elements 
of the strapping machine M are outside the scope 
of this invention. 

As shown in Figure 1 and other views, the 

40 mechanism 10 is arranged so that a strap S being 
fed into the strapping head H from the dispenser D 
passes through the mechanism 10. The mecha- 
nism 10 comprises a housing structure 30, which is 
mounted fixedly to the strapping machine M, and a 

45 front cover 32, which is shown in Figure 7 but 
which is omitted in Figure 1 to reveal details that 
would be otherwise concealed. The front cover 32 
is secured by machine screws (not shown) to the 
housing structure 30. 

so Various elements are mounted operatively to 

the housing structure 30. These elements include 
means for severing the strap S being fed into the 
strapping head H into a leading portion L including 
the leading end and a trailing portion T if the 

55 sensor 20 has not sensed that the leading end E 
has reached the predetermined location relative to 
the strapping head H, within the predetermined 
time during an operating cycle of the strapping 
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machine M, and means adapted to coact with the 
retracting rollers 16. 18, for ejecting the leading 
portion L after the strap S has been severed. 

An anvil 40 is mounted pivotally, via a pivot pin 
42 extending from the housing structure 30, so as 
to permit pivotal movement of the anvil 40 over a 
small range. The anvil 40 is biased in one rotational 
direction, which is clockwise in Figure 1 , via a 
coiled spring 44 bearing on the housing structure 
30 and on the anvil 40. As shown in Figures 2, 3, 4, 
and 5, the anvil 40 has a slot 48 having inclined 
surfaces for a purpose to be later described, and a 
cutting edge 50, which may be suitably hardened. 

A die 60 having a stepped configuration defin- 
ing a leading portion 62, a middle portion 64, and a 
trailing portion 66 is mounted slidably to the hous- 
ing structure 30 so as to permit the die 60 to slide 
along the anvil 40 in a forward direction (which is 
indicated by an arrow in Figure 6) and in a reverse 
direction. The die 60 is biased in the rearward 
direction, toward a retracted position, in a manner 
to be later described. 

The leading portion 62 has a slot 68 having 
inclined surfaces (see Figures 2, 3. 4. and 5) and 
defining a cutting edge 70. The cutting edge 70 
coacts with the cutting edge 50 of the anvil 40 to 
sever a strap S when the die 60 is moved slidably 
from its retracted position, in the forward direction, 
in a manner to be later described. 

The die 60 is biased in its reverse direction, 
toward its retracted position, directly by a spring 
72, which is seated in a socket 74 in the middle 
portion 64 of the die 60, and indirectly in a manner 
to be later described. The spring 72 bears against 
a boss 76 extending from the housing structure 30. 

A gripper 80 is mounted in an elongate slot 82 
in the trailing portion 66 of the die 60. The elongate 
slot 82 opens in the forward direction. The gripper 
80 has a flange 84 extending through the slot 82. 
The flange 84 is adapted to engage the central 
portion 64 of the die 60 so as to limit forward 
movement of the gripper 80 relative to the die 60. 
A coiled spring 86, which is seated in a socket 
formed in the gripper 80 and in a socket formed in 
the trailing portion 66 of the die 60, biases the 
gripper 80 in the forward direction. The gripper 80 
coacts with an adjacent surface 88 of the housing 
structure 30, in a manner to be later described, to 
grip the leading end E* of the trailing portion T of a 
strap S being severed. 

A small lever 90 mounted pivotally to the hous- 
ing structure 30, via a pivot pin 92, has a lever arm 
94 extending into the inclined slot 68 of the leading 
portion 62 of the die 60 and a lever arm 96 
defining an obtuse angle relative to the lever arm 
94. The lever 90 is biased toward a normal posi- 
tion, in which the lever arm 96 engages a corner 98 
formed on the housing structure 30, via a coiled 
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spring 100. The spring 100 is seated in a socket 
102 formed in the housing structure 30 and bears 
against the second arm 96. Indirectly, the spring 
100 also biases the die 60 in the reverse direction, 
5 through contact of the lever arm 94 with one edge 
of the inclined slot 68 of the leading portion 68 of 
the die 60. 

The lever 90 is shown in its normal position in 
Figures 2 and 5 and in a displaced position in 

10 Figures 3 and 4. The lever 90 is arranged so that it 
is pivoted from its normal position, into its dis- 
placed position, when the die 60 is moved slidably 
in the forward direction. 

A large lever 120 mounted pivotally to the 

is mounting bracket 32, via a pivot pin 122, has a 
lever arm 124 bearing against the middle portion 
64 of the die 60 at a rounded portion of the lever 
arm 124 and a lever arm 126 defining approxi- 
mately a right angle relative to the lever arm 124. 

20 A solenoid 130 of a conventional "push" type 

is mounted operatively to a mounting bracket 132 
by threaded studs 134 on the solenoid 130 receiv- 
ing threaded nuts 136. The mounting bracket 132 
is secured to the housing structure 30 by 

25 capscrews 138. The solenoid 130 has internal parts 
(not shown) including a coil and a core coacting 
with the coil. A plunger 140 is fixed to the core with 
setscrews (not shown) such that the plunger 140 
moves conjointly with the core. The lever arm 126 

30 has a rounded portion bearing against the plunger 
140. 

The solenoid 130 is arranged so that the plung- 
er 140 is extended from the withdrawn position, in 
a direction indicated by an arrow in Figure 6, when 

35 the solenoid 130 is energized and so that the 
plunger 140 is returned to its withdrawn position, 
by the springs 72, 100, which bias the die 60 in the 
reverse direction, and by the lever 120, which 
bears against both the middle portion 64 of the die 

40 60 and the plunger 1 40. 

When the solenoid 130 is energized, the plung- 
er 140 pivots the large lever 120 so that the lever 
arm 124 moves the die 60 slidably in its forward 
direction, along the anvil 40, and so as to pivot the 

45 small lever 90 from its normal position, into its 
displaced position. As a result, a strap S being fed 
through the mechanism 10 is severed by the cut- 
ting edges 50, 70, into a leading portion L and a 
trailing portion T, which has a leading end E' where 

50 the strap S has been severed. 

Three rollers are mounted operatively, namely 
a drivable roller 160, an idle roller 162, and an idle 
- roller 164. The drivable roller 160 is arranged to be 
rotatably driven by a motor 170 of a conventional 

55 type. The motor 170, which is secured to the 
housing structure 30 by machine screws 1 72, has a 
shaft 174 (see Figure 8) extending through an 
aperture (not shown) in the housing structure 30 

4 
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and mounting the drivable roller 160 tor conjoint 
rotation with the shaft 174 when the motor 170 is 
actuated. The motor shaft 174 and the drivable 
roller 160 are arranged to rotate freely when the 
motor 170 is not actuated. 

The idle rollers 162, 164, are mounted oper- 
atively to a yoke 180, which is mounted pivotally 
and slidably on a shaft 182 having an enlarged 
head 1 84 and extending from the housing structure 
30. The yoke 180 is biased along the shaft 182, 
toward the housing structure 30, by a coiled spring 
186 disposed between the shaft head 184 and the 
yoke 180. The yoke 180 has two yoke arms 192, 
194, which define an obtuse angle relative to each 
other. 

The yoke arm 192 carries a shaft 202 (Figure 
1) which has a threaded end and which extends 
through an aperture 204 (Figure 7) in the housing 
structure 30. The idle roller 162 is mounted rotatab- 
ly on the shaft 202, via a bearing 206 secured on 
the shaft 202 by a threaded nut 208. The aperture 
204 is larger than the shaft 202. The yoke arm 194 
carries a threaded shaft 212 (Figure 1) which has a 
threaded end and which extends through an ap- 
erture 214 (Figure 7) in the housing structure 30. 
The idle roller 162 is mounted rotatably on the 
shaft 212, via a bearing 216 secured on the shaft 
212 by a threaded nut 218. The aperture 214 is 
larger than the shaft 212. Because each aperture is 
larger than the shaft extending therethrough, the 
yoke 180 is pivotable over a limited range of piv- 
otal movement. The yoke 180 is biased to a normal 
position, which is one end of such range, in a 
manner to be next described. The yoke 180 is 
pivotable to a displaced position. 

The yoke arm 192 has an integral boss 220 
having a flat surface 222. A bracket 224 having a 
socket 226 is secured to the housing structure 30, 
near the boss 220, via machine screws 228. A 
coiled spring 230 seated in the socket 226 bears 
against the flat surface 222 of the boss 220 so as 
to bias the yoke 180 in one pivotal direction, which 
is counterclockwise in Figure 6. The yoke arm 194 
has an integral boss 240 having a flat surface 242. 

A solenoid 250 of a conventional "push" type 
is secured to the mounting bracket 132, near the 
boss 240, via threaded studs 252 on the solenoid 
250 receiving threaded nuts 254. The solenoid 250 
has internal parts including a coil (not shown) and a 
core 256 (Figure 10) coacting with the coil. A 
plunger 258 having a socket is fixed to the core 
256 by setscrews (not shown). A coiled spring 260 
seated in the socket in the plunger 258 bears 
against the boss 240. 

When the solenoid 250 is deenergized, the 
plunger 258 is biased to the retracted position, 
which corresponds to the normal position of the 
yoke 180. In the normal* position, the yoke 180 is 



disposed so that the idle roller 162 is disposed in 
rolling engagement with the drivable roller 160 if no 
strap is disposed between the idle roller 162 and 
the drivable roller 160, and so that the idle roller 

5 164 is spaced from the drivable roller 160 suffi- 
ciently to permit a strap S to pass freely between 
the idle roller 164 and the drivable roller 160. As 
suggested in Figures 6 and 9, if a strap is disposed 
between the idle roller 162 and the drivable roller 

io 160, the strap is driven so as to eject the strap 
from the mechanism 10 when the drivable roller 
160 is driven. 

When the solenoid 250 is energized, the plung- 
er 258 is advanced from the retracted position, in a 

75 direction indicated by an arrow in Figure 10, so that 
the yoke 180 is pivoted from its normal position, 
into its displaced position. Thus, the idle roller 164 
is disposed in rolling relationship with the drivable 
roller 160 if no strap is disposed between the idle 

20 roller 164 and the drivable roller 160. Also, the idle 
roller 162 is spaced from the drivable roller 160. As 
suggested in Figure 10, if a strap is disposed 
between the idle roller 164 and the drivable roller 
160, the strap is driven from the strap dispenser D, 

25 through the mechanism 10, into the strapping ma- 
chine M when the drivable roller 160 is driven. 

During an operating cycle of the strapping ma- 
chine M, a strap S from the dispenser D is thread- 
ed through the mechanism 10, into the strapping 

30 head H. As the solenoid 250 is deenergized, the 
strap S passes freely between the drivable roller 
160 and the idle roller 164. As the solenoid 130 is 
deenergized, the strap S passes freely between the 
anvil 40 and the boss 76, and along the lever arm 

35 94 of the small lever 90. 

In normal operation, the strapping head H is 
operated so that the strap S passes freely between 
the retracting rollers 16, 18, and is advanced by 
the advancing rollers 12, 14, along the strap chute 

40 C. around the load, until the leading end E of the 
strap S returns to the strapping head H. If the 
sensor 20 senses that the leading end E has 
reached a predetermined location relative to the 
. strapping head H, within a predetermined time dur- 

45 ing the operating cycle, normal operation is contin- 
ued. As normal operation is continued, the strap S 
is secured in a tensioned loop around the load 
either by welding the strap S to itself at its overlap- 
ping portions or by applying a metal seal to the 

so overlapping portions, and the strap in the tensioned 
loop is severed from the remaining strap. 

However, the mechanism 10 is operated if the 
sensor 20 does not sense that the leading end E 
has reached the predetermined location within the 

55 predetermined time, as when the strap S has be- 
come jammed within the strap chute C or has 
exited from the strap chute C before reaching the 
sensor 20. Thus, the solenoid 130 is actuated to 

5 
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sever the strap between the cutting edge 70 of the 
die 60 and the cutting edge 50 of the anvil 40, 
whereby the strap S is severed into a leading 
portion L including the leading end E and a trailing 
portion T having a leading end E* where the strap 
S has been severed. The leading end E' is blocked 
by the leading portion 62 of the die 60 and is 
gripped between the gripper 80 and the adjacent 
surface 88 of the housing structure 30. 

When the solenoid 130 is energized, the small 
lever 90 is pivoted from its normal position, into its 
displaced position. Moreover, the advancing rollers 
12, 14, are released from the leading portion L and 
the retracting rollers 16, 18, are driven to retract 
the leading portion L. As retracted, the leading 
portion L is diverted by the lever arm 94 of the 
small lever 90 in its displaced position, through the 
slot 48 of the anvil 40. Thus, the leading portion L 
is guided by the inclined surfaces of the slot 48 so 
that the leading portion L is engaged by the rollers 
160. 162, which then function as ejecting rollers. 
Furthermore, the motor 170 is energized to drive 
the roller 160. whereby the rollers 160. 162. eject 
the leading portion L to a suitable receptacle (not 
shown) for discarding or recycling. 

After a timed interval sufficient for the rollers 
160, 162, to eject the leading portion L, the sole- 
noid 130 is deenergized, and the solenoid 250 is 
energized. The motor 170 remains energized to 
drive the roller 160, whereby the rollers 160, 164, 
function as feeding rollers and feed the strap S 
beginning with the trailing portion T through the 
mechanism 10, into the strapping head H. After the 
timed interval noted above, the rollers 16, 18, are 
separated to permit the strap S to pass freely 
therebetween, and the rollers 12, 14, are arranged 
to advance the strap S when the leading end E* of 
the trailing portion T is fed between the rollers 12, 
14. After a timed interval sufficient for the leading 
end E ? to be thus fed therebetween, the motor 170 
and the solenoid 250 are deenergized, whereupon 
normal operation may be then resumed. 

Various modifications may be made in the pre- 
ferred embodiment described above without de- 
parting from the scope and spirit of this invention. 

Claims 

1. For use with a strapping machine of a type 
having a strapping head, which includes 
means for advancing a strap fed into the strap- 
ping head, means for sensing whether a lead- 
ing end of the strap being advanced by the 
advancing means has reached a predeter- 
mined location within a predetermined time, 
and means for retracting the strap, a mecha- 
nism comprising means adapted to coact with 
the sensing means for severing the strap being 



fed into the strapping head into a leading por- 
tion including the leading end and a trailing 
portion if the sensing means has not sensed 
that the leading end has reached the predeter- 
s mined location within the predetermined time 

and means adapted to coact with the retracting 
means for ejecting the leading portion after the 
strap has been severed. 

io 2. The mechanism of claim 1 further comprising 
means for feeding the trailing portion to the 
advancing means after the leading portion has 
been ejected. 

75 3. The mechanism of claim 2 wherein the ejec- 
ting means and the feeding means comprise a 
common, drivable roller and separate, idle roll- 
ers. 

20 4. The mechanism of claim 3 further comprising 
means for moving the idle roller of the ejecting 
means toward the drivable roller when the 
leading portion is to be thus ejected and for 
moving the. idle roller of the feeding means 

25 toward the drivable roller when the trailing por- 

tion is to be thus advanced. 

5. The mechanism of claim 4 further comprising 
a motor arranged to drive the drivable roller 

30 when the leading portion is to be thus ejected 

and when the trailing portion is to be thus 
advanced. 

6. The mechanism of claim 4 wherein the moving 
35 means comprises a pivotable yoke, to which 

the idle rollers are mounted rotatably and in 
spaced relation, and a solenoid arranged to 
pivot the pivotable yoke. 

40 7. The mechanism of claim 6 wherein the sole- 
noid is arranged to pivot the pivotable yoke 
from a normal position selectively to a position 
wherein the idle roller of the ejecting means is 
moved toward the drivable roller and a position 

45 wherein the idle roller of the feeding means is 

moved toward the drivable roller. 

8. The mechanism of claim 7 wherein the pivota- 
ble yoke is biased toward the normal position. 

50 
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ing portion after the strap has been severed. 
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